Role of the Escherichia coli Tat pathway in outer membrane integrity.
The Escherichia coli Tat system serves to export folded proteins harbouring an N-terminal twin-arginine signal peptide across the cytoplasmic membrane. Previous work has demonstrated that strains mutated in genes encoding essential Tat pathway components are highly defective in the integrity of their cell envelope. Here, we report the isolation, by transposon mutagenesis, of tat mutant strains that have their outer membrane integrity restored. This outer membrane repair of the tat mutant arises as a result of upregulation of the amiB gene, which encodes a cell wall amidase. Overexpression of the genes encoding the two additional amidases, amiA and amiC, does not compensate for the outer membrane defect of the tatC strain. Analysis of the amiA and amiC coding sequences indicates that the proteins may be synthesized with plausible twin-arginine signal sequences, and we demonstrate that they are translocated to the periplasm by the Tat pathway. A Tat+ strain that has mislocalized AmiA and AmiC proteins because of deletion of their signal peptides displays an identical defective cell envelope phenotype. The presence of genes encoding amidases with twin-arginine signal sequences in the genomes of other Gram-negative bacteria suggests that a similar cell envelope defect may be a common feature of tat mutant strains.